
In fact, these cases can easily be mistaken for Class 2,
Division 1. In my experience, they are extremely
difficult and unsatisfactory unless treated by restoration
of the lost teeth.

All sorts of combinations of these three types may
be found, depending on the number of teeth extracted
and the time that the extraction occurred, combined
with various defects of function.

CONCLUSION
I want to make the strongest possible plea for the

early care and preservation of the first permanent
molars. The prevalence of caries of these teeth greatly
increases the difficulty and emphasizes the necessity
for early care. Malrelation of the upper and lower
first permanent molars should be corrected at once
and a normal condition maintained, as it determines
the normality or abnormality of the distribution of
developmental forces, consequently producing har¬
mony or lack of harmony in the denture and the face.

122 S. Michigan Ave.

ABSTRACT OF
DISCUSSION

Dr.  . E. Lischer,
St. Louis : I do not
agree with some of the
terminology Dr. Noyes
used; for instance,
when he speaks of
Class 2, Division 1.
Numerals are all right
in catalogues of mer¬
chandise but should
have no standing in a
scientific discussion of
deformities of the
human body. Besides,
the American Society
of Orthodontists has
officially adopted a

group of terms for
diagnostic purposes
that are applicable to
conditions such as he
has described today. I
do not think Dr. Noyes
wanted to convey 'the
idea that every type of
deformity such as he
described today is always caused by the early loss of the first
permanent molars. Such early loss is always a causative
factor of great moment, but it is not the only cause. Many-
persons present dentofacial deformities of the kind under
consideration who have not lost their first permanent molars.

Dr. S. D. Ruggles, Portsmouth, Ohio : The function of the
dentist is to impress on the parents the care of the first per¬
manent molar and the necessity for its preservation. As a

rule, parents think that it is a deciduous tooth, little realizing
that its removal means a permanent deformity. Correcting
these matters is an expensive process, especially when long
distances must be traveled to see a specialist for a period
of two or three years.

Dr. Frederick B. Noyes, Chicago : Dr. Lischer did not
notice that I said these conditions exactly represent the
conditions in which all molars are present. The purpose of
the paper was a plea for the care of the first molar, in order
to prevent the conditions which are most difficult to over¬
come ; and I wanted also to show the fundamental reason
for the damage which inevitably occurs to the face and the
denture when these teeth are extracted. Also I believe
that the three types shown are true types. They represent
the types of things which result when those procedures are

carried out. Now, that this really is important is illustrated,
for instance, in the May issue of the Dental Digest, in which
there is a plea for the extraction of the first permanent
molars. The author says that he can show that the net
result in the masticating area of the denture will be greater
than it will be if the first molars are not extracted. There
is but one answer to that, and that is "That is not true."

COMPLETE HETEROTAXY
REPORT OF A CASE WITH ELECTROCARDIOGRAPHIC

STUDIES

ELMER H. FUNK, M.D.
AND

SAMUEL SINGER, M.D.
PHILADELPHIA

The terms heterotaxy, situs viscerum inversus, lateral
inversion of the viscera and, more commonly, trans-
position of the viscera, are applied to the developmental
abnormality in which the viscera normally occupying

Heart rate 110 a minute; sinus arrhythmia. In Lead I the  and  complexes
are inverted. In Lead II the complexes are smaller in amplitude than is ordinarilynoted in normally placed hearts.

one side of the body
are found on the
other. This transpo-
sition may be total,
involving all the vis-
cera, or partial, such
as occurs with trans-
position of the tho-
racic viscera, without
involvement of the
abdominal viscera,
and vice versa.1 Par-
tial heterotaxy is re-

ferred to in the liter-
ature as incomplete,
atypical or localized
heterotaxy. Royer
and Wilson2 re-

ported an interesting
example of incom-
plete heterotaxy in
which there was

transposition of all
the viscera except the
heart. A very de-
scriptive term used
by some writers is

mirror transposition, the misplaced organs resembling
normally placed organs when observed in a mirror.

REPORT OF CASE
A white girl, aged 8 years, with complete visceral trans-

position, came under our observation during the routine exami¬
nation of a number of schoolchildren. The family history
revealed nothing of importance except that one brother was
born with club feet. She had been a full-time baby, delivered
by forceps, and was breast-fed. Dentition occurred at 14
months, and walking at 18 months. Measles and chickenpox
occurred in infancy. Since then the patient's health has heen
good.

The patient was fairly well nourished, with normal eyes,
ears, nose and throat. No cyanosis or icterus was evident.
The neck showed nothing of note. The chest was normal
in contour, and fair and equal in expansion. The lungs

From the Department of Medicine, Jefferson Medical College.1. Gruber, quoted by Arneill (Am. J. M. Sc. 124:885, 1902)
analyzed seventy-nine cases and found transposition of both chest and
abdominal organs in seventy-one cases, and of the abdominal organsalone in eight.

2. Royer and Wilson: Incomplete Heterotaxy with Unusual Heart
Malformation, Case Report, Arch. Pediat. 25:881, 1908.
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were clear throughout. The cardiac impulse was visible and
palpable in the fifth right interspace, just within the mid-
clavicular line. The right border of cardiac dulness was
8 cm. to the right of the sternum in the fourth interspace,
and the left border corresponded to the left border of the
sternum. The area which corresponds to the cardiac area
under normal conditions was resonant. The heart sounds
were of normal quality. A rough systolic murmur was heard
in the second and third interspaces, to the right of the
sternum. The murmur was not transmitted beyond the heart
area. Examination of the abdomen revealed a slight promi¬
nence of the left upper quadrant. Palpation and percussion
revealed the hepatic signs on the left side. The spleen could
not be palpated on the right side, nor could splenic dulness
be ascertained. The extremities and reflexes were normal.
The child was right-handed.

The blood and urine examinations indicated nothing abnor¬
mal. The Wassermann test was negative. Roentgenograms
revealed dextrocardia, with transposition of the liver, stomach
and colon. The bismuth meal showed very clearly the pylorus
pointing toward the left, the cecum on the left side and the
sigmoid colon on the right.

Electrocardiographic studies revealed inversion of the  and
 complexes in Lead I.

COMMENT
As far as one can determine by Clinical methods,

this case is one of complete heterotaxy. The patient
is a healthy girl who plays and studies as most children
do. She is of ordinary intelligence, is right-handed,
and suffers no handicap from the transposition. Most
of the reported cases are among males. Among the
seventy-nine cases compiled by Gruber, there were

forty-nine males, nineteen females and eleven in whom
the sex was not mentioned. Among the females,
Gruber found that five of the nineteen lived to an age
between 70 and 84. The women were normally fruit¬
ful ; one gave birth to twelve children.

The life expectancy among these patients would seem
to be dependent more on associated abnormalities of
the heart and great vessels than on the cardiac misplace¬
ment. In our patient there possibly is a pulmonary
stenosis, which so far has given rise to no circulatory
disturbance. The mother is sure that there was no

cyanosis at birth or afterward. There is no clubbing
of the fingers.

In reviewing the literature on heterotaxy, especially
with regard to the heart, we found that the following
groupings permitted of a clearer understanding of this
relationship :

1. Complete heterotaxy in which all of the organs,
including the heart, are transposed. The misplacement
is not associated with any organ defect. There is no

disability, and the life expectancy is normal. This type
is discovered only in routine examinations, such as,
for life insurance and for military service. The patient
may present himself for some unrelated disease. Thus,
Lane's 3 patient, a man aged 27, showed complete trans¬
position, the viscera functioning perfectly, and the con¬
dition was unrecognized until he presented himself
for tertiary syphilis. The three patients recently
reported by Willius 4 had no complaint referable to the
abnormality.

2. Incomplete heterotaxy in which the heart alone
is transposed. The misplacement is not associated with
any congenital defect of the heart or great vessels.
Simple congenital dextrocardia is very rare. Recently
Parsons-Smith 5 reported two cases of true dextrocardia

3. Lane, C. G.: Case Report: Transposition of Viscera Associated
with Tertiary Syphilis, Boston M. & S. J. 181:641 (Nov. 27) 1919.

4. Willius, F. A.: Congenital Dextrocardia, Am. J. M. Sc. 157:
485 (April) 1919.

5. Parsons-Smith, B.: A Note on Dextrocardia, Complete and Incom-
plete, with Four Illustrative Cases, Lancet 2:1076 (Dec. 13) 1919.

without transposition of the other viscera. Although
there is no congenital defect of the heart itself or of
the vessels, the. resultant disability, according to Par¬
sons-Smith, is likely to be serious. Sooner or later,
symptoms of incompetence occur as a result of the vis¬
ceral overcrowding on the right side, the liver and
right lung impeding the cardiac movements. He states
that patients with this anomaly are likely to complain
of pains both local and referred, the result of pressure
on the intercostal nerves, the vagus or its intracardiac
endings ; later there is a tendency for dyspnea, palpita¬
tion, insomnia and faintness to appear.

3. Incomplete heterotaxy in which all the organs
except the heart are transposed. Heterotaxy without
dextrocardia is extremely rare. Theoretically it would
seem that the disability and life expectancy would, in
the absence of any organic defect of heart or vessels,
be comparable to that of the preceding group. Cer¬
tainly, the mechanical factor of overcrowding would
be the same.

4. Heterotaxy, complete or incomplete, with or with¬
out cardiac misplacement, associated with various con¬
genital lesions of the heart and great vessels. In this
group the cardiac and vascular malformations are the
lethal factors. A striking example is the case of
complete transposition with absence of the pulmonary
artery and patent interventricular septum resulting in
death four hours after birth recently reported by Toy
and Ellis.6 McCrae 7 reported an instance of complete
transposition in an infant boy with atresia of the
pulmonary artery, aplasia of the right ventricle, defici¬
ent auricular septum, open ductus arteriosis supplying
the lungs, and hypertrophy of the left ventricle. The
baby lived forty-nine days in the foundling hospital,
in which he had been known as the "blue baby."

McCrae refers to reports by Hickman and Griffiths.
Hickman's patient lived six weeks after birth, necropsy
revealing complete transposition with atresia of the
pulmonary artery, with patent foramen ovale and com¬

municating ventricles. Griffiths' patient lived four and
a half months, cyanosed in life, necropsy revealing com¬

plete transposition with atresia of the pulmonary artery,fibrous cord, with patent ductus arteriosis and common
ventricle with imperfect division. These are cases of
high grade vascular and cardiac developmental disorders
in association with dextrocardia. Lesser grades
undoubtedly occur with greater frequency.

The case of Royer and Wilson 2 presented two very
interesting features. First, it was one of those rare
instances of transposition of all the viscera except the
heart. Secondly, the normally placed heart showed
transposition of the auricles, rudimentary left ventricle,
patent foramen ovale, incomplete ventricular septum
and pulmonary and mitral stenosis. The patient had
been a "blue baby," and presented clubbing of the
fingers and toes. Death resulted from scarlet fever
at 6y2 years.

DIAGNOSIS

Transposition of the viscera is not rare, but rather
uncommon. The early reports in the literature came
from anatomists and pathologists, while the recent ones
have been made by clinicians. No better illustration
can be given of the advancement of the art of physical
diagnosis. More frequent and more careful examina-

6. Toy, W. B., and Ellis, A. G.: Transposition of Viscera with
Multiple Malformations, J. A. M. A. 74: 322 (Jan. 31) 1920.

7. McCrae, John: A Case of Congenital Atresia of Pulmonary Arterywith Transposition of Viscera; A Second Case of Transposition, J. Anat.
& Physiol. 40:28, 1905-1906.
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tions, with the use of the roentgen ray and electrocar¬
diograph, have revealed during life what was formerly
found only at necropsy.

The complete types are not easily overlooked. The
incomplete types offer greater difficulty, although they
are less frequent. In both types, dextrocardia is almost
the rule, and its discovery often directs attention to the
possibility of heterotaxy. It must not be forgotten,
however, that congenital misplacement of the heart is
quite rare compared to acquired displacement, and that
great care must be exerted to diagnose correctly. Gross
lesions in the respiratory tract, mechanically influencing
the position of the heart, can usually be demonstrated
in the acquired dextrocardia. In the patient of Carnot
and Friedel8 the acquired dextrocardia was due to the
pressure of a megacolon which also displaced the
stomach, liver and spleen. The abdominal examination
should be directed toward outlining the position of the
liver and spleen and, by the use of the roentgen ray
and the barium meal, toward determining the positions
of the stomach and intestines.

The greatest liability to error occurs when the exami¬
ner's attention is focused exclusively on the abdomen.
The left-sided liver may be mistaken for a splenic
enlargement, such as occurs in leukemia, malaria,
Banti's disease and other pathologic conditions. An
acute lesion of the transposed appendix may suggest
in a woman such conditions as tubo-ovarian disease and
twisted ovarian cyst. Palamountain's9 patient was

operated on for left tubai gestation. Section revealed
a gangrenous appendicitis on the. left side, and further
investigation revealed the liver on the left side and
the apex beat in the fourth right interspace. This is
another illustration of the imperative importance of
examining every chest before an abdominal operation.

The introduction of the electrocardiograph in 1910
was followed shortly by observations on congenital
and acquired dextrocardia. Nicolai,10 in 1911, reported
four cases of congenital dextrocardia in which the
electrocardiograms disclosed complete inversion of the
usual picture in Lead I. Hoke,11 in the same year,
recorded a similar finding in one patient. Owen,12 in
the latter part of 1911, reported a case of complete
transposition of the viscera, associated with mitral
stenosis, with a description of the electrocardiographic
tracings made by Lewis. Owen stated that the electro¬
cardiograph offered a

 
ready and certain means of

diagnosing transposition. In his patient there was an

inversion of the usual picture in Lead I. He expressed
the relationship of the curves obtained by means of
several leads in the normal and transposed cases as

shown in the accompanying tabulation.
NORMAL SUBJECT TRANSPOSED SUBJECT

R. A. to L. A. = L. A. to R. A.
(Lead I) (Lead I transposed).

R. A. to L. L. = (approx.) L. A. to L. L.
(Lead II) (Lead III),

L. A. to L. L. = (approx.) R. A. to L. L.
(Lead III) (Lead II).

If, in the normal subject, Lead I is taken from the
left arm to the right arm, instead of from the right
arm to the left arm, as is usually done, an inverted

8. Carnot, P., and Friedel, G.: Dextrocardia par Megacolon, Arch.
d. mal. de l'app. digestif, 10:557 (Sept.) 1920.

9. Palamountain, W. B.: Gangrenous Appendicitis on the Left Side:
A Case of Visceral Transposition, J. A. M. A. 64: 1986 (June 12) 1915.

10. Nicolai: Das Elektrokardiogramm bei Dextrocardie und anderen
Lagever\l=a"\nderungen des Herzens, Berl. klin. Wchnschr. 48:51, 1911.

11. Hoke: Ueber das Elektrokardiogramm eines Falles von Situs
Viscerum Inversus Totalis, M\l=u"\nchen.med. Wchnschr. 58:802, 1911.

12. Owen: A Case of Complete Transposition of the Viscera, Asso-
ciated with Mitral Stenosis, Including a Description of the Electro-
cardiographic Tracings, Heart 3:133, 1911.

electrocardiogram will be obtained, similar to that found
when the heart is transposed. This reversal of the
picture applies to Lead I alone, according to Lewis,13
for it is the only symmetrical lead. Acquired dis¬
placement never yields the completely inverted electro¬
cardiogram found in transposition. Willius * reports
electrocardiographic studies in three women patients,
aged 40, 37 and 33, respectively, in whom transposition
was present without symptoms referable to the abnor¬
mality. In the first patient, there was complete inver¬
sion of Leads I and II. In the second and third
patients, there was inversion only in Lead I. Willius
explains that the inversion of Lead II in the first case
was due to the exaggerated inclination of the heart to
the right. He states that inversion of the deflections in
Lead I is definite evidence of congenital dextrocardia
with situs transversus, and that his experience confirms
the value of the electrocardiogram in the differential
diagnosis of cardiac displacement.

Vaquez and Donzelot " report two cases in which the
long axis of the heart pointed toward the right side and
yet the electrocardiagrams were normal. In both
instances the dextrocardia was the result of dextro-
version rather than inversion of the heart due to
abnormal embryonal development. Hirschfelder15
points out that sometimes a curve that is practically
normal may be obtained in congenital dextrocardia. He
presents an electrocardiogram from a patient with com¬

plete inversion of the heart, dextrocardia with the other
organs in their normal positions, showing a curve of
normal form, and a second electrocardiogram from a

patient with complete transposition of all the organs,
showing all the waves inverted.

The striking difference in the electrocardiographic
studies of congenital dextrocardia is easily understood
when it is recalled that there exist two principal forms
of the condition. In one form, the heart is not trans¬
posed but rotated on its vertical axis from left to right
—as a result of a persistence of the embryonic stage,
in which the apex was formed by the right half of the
common ventricle. In this form the electrocardiogram
shows no inversion of the waves in Lead I. In the
second form, represented by our case and the cases
reported by Nicolai, Hoke, Owen and Willius, trans¬
position, mirror picture, rather than rotation, is present.
Abbott16 says :

The apex, pointing to the right, is formed of what was
normally the left ventricle, which now lies on the right side and
communicates with the right, normally left, auricle which
receives the pulmonary veins and is structurally the systemic
auricle. This form is not the result of an arrest of develop¬
ment, but of an altered relation of the embryo to the primi¬
tive chorionic villi.

It is in this form that the electrocardiogram shows
inversion of the waves in Lead I. One must conclude,
therefore, that the electrocardiograph affords the most
delicate method, differentiating not only the acquired
displacement from the congenital misplacements, but
also the two types of congenital dextrocardia from each
other.

1318 Spruce Street.

13. Lewis: Electrocardiography and Its Importance in the Clinical
Examination of Heart Affections, Brit. M. J. 1:1421, 1912.

14. Vaquez, H., and Donzelot: Dextrocardie et dextroversion, Presse
m\l=e'\d.28:41 (Jan. 17) 1920.

15. Hirschfelder: Diseases of the Heart and Aorta, Ed. 3, Philadel-
phia, J. B. Lippincott Company, 1918, p. 560.

16. Abbott: Congenital Cardiac Disease, in Osler and McCrae: Modern
Medicine, Ed. 2, 4:347, 1915.
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